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     该自由基偶联反应以 β-羟基氮杂半缩醛 2.73 和 2.74，以及氮杂硫杂缩醛
























7-epi-casuarine (2.103)的方法，总产率分别为 10.6%, 5.2%和 4.2%。其关键步骤—
—氮杂硫杂缩醛 2.97与丙烯酸乙酯的自由基偶联反应获得了单一的立体选择性。
以上两部分工作已经发表在 J. Org. Chem. 2011, 76, 4952-4963. 


























3 步 54%的总产率获得了吡咯[l, 2-α]氮杂卓-5-酮 3.64。同样从化合物 3.54 出发，
以 7 步反应 19%的总产率完成了()-xenovenine (pyrrolizidine cis-223H, ent-3.1) 
的不对称全合成。以上两部分工作已经发表在 Org. Biomol. Chem. 2012, 10, 
1275-1284. 
 
五、百部生物碱 sessilifoliamide J 的不对称全合成研究(第四章) 
Sessilifoliamine J 是 2008 年日本 Takeya 小组从百部科直立百部[Stemona 

















4.78 为起始原料，经 5 步反应 85%的总产率完成了 sessilifoliamide J 吲哚里西啶
核心结构 4.110 的构建，并以 12 步反应 7.7%的总产率完成了()- sessilifoliamide J
的首次不对称全合成。其中的合成关键反应是利用 Corey 内酯化条件构建螺状内
酯环结构和高立体选择性的甲基化反应。本部分工作已经发表在 J. Org. Chem. 
2013, 78, 35–41. 
 
关键词：二碘化钐，氮杂半缩醛，氮杂硫杂缩醛， Michael 加成，多羟基吡咯里
西啶生物碱，hyacinthacine A2，uniflorine A，一瓶反应，DIBAL-H, 氮酰基氨基

















Since French professor Kagan introduced SmI2 into organic synthesis in 1977, 
thousands of the results on this reagent have been published, which made SmI2 was 
considered as one of the most useful single-electron reducing agents. The 
carbon-carbon bond formation at the N-α-carbon via the controllable free radical 
intermediates, by iminium ions reducd by SmI2, is a new method to form this key 
carbon-carbon bond. Consequently, the development of new carbon-carbon bond 
formation at the N-α-carbon methods via SmI2-mediated radical cross-couplings has 
an important significance in both theoretical research and practical applications. 
Through the investigation, the following results have been achieved. 
    1. Developed a method on SmI2-mediated radical cross-couplings of 
aza-hemiacetals and N,S-actels with α,β-unsaturated compound (Chapter 2) 
     This radical cross-coupling reactions used β-hydroxylated pyrrolidine, 
piperidine aza-hemiactals 2.73 and 2.74 and N,S-actels 2.15 and 2.97 as the equivalent 
precursors of free radicals, and the reactions experienced the process of the 
single-electron reducing by SmI2, the formation of the controllable free radical 
intermediates at the N-α-carbon and the cross-couplings of the radical intermediates 
with α,β-unsaturated compound. This reaction can obtain moderate yield and good 
stereoselectivity. This method can also be used in the synthesis of pyrrolizidines and 
indolizidines. 
 
















established SmI2-mediated radical cross-couplings (Chapter 2) 
Based on the SmI2-mediated radical cross-couplings of aza-hemiacetals and 
N,S-actels with α,β-unsaturated compound, starting from D-tartaric acid, a 
seventeen-steps stereoselective synthesis of ()-hyacinthacine A2 (2.2) was 
accomplished with an overall yield of 10.6%. Also ()-uniflorine A (2.3) and 
7-epi-casuarine (2.103) have been synthesized in twenty steps with overall yields of 
5.2% and 4.2% from the same starting material. This work was published in J. Org. 
Chem. 2011, 76, 4952-4963. 
   3. One-pot reductive coupling of N-acylcarbamates with activated alkenes 
(Chapter 3) 
Based on “pot economy” introduced by professor Clarke, a new one-pot reaction 
of DIBAL-H reduction and carbon-carbon bond formation, using N-acylcarbamates 
and activated alkenes as substrates, was developed. To the best of our knowledge, it is 
the first one-pot reaction of DIBAL-H reduction and carbon-carbon bond formation, 
using N-acylcarbamates as substrates. Both acyclic and cyclic N-acylcarbamates can 



















4. Concise asymmetric synthesis of pyrrolo[1,2-α]azepin-5-one and 
()-xenovenine (Chapter 3) 
On the basis of this method, starting from compound 3.54, a three-step 
construction of pyrrolo[1,2-α]azepin-5-one 3.64 was accomplished with an overall 
yield of 54%. And also starting from 3.54, alkaloid ()-xenovenine have been 
synthesized in seven steps with overall yields of 19%. This work was published in 
















     The other part of this thesis (Chapter 4) is focused on the total synthesis of 
()-sessilifoliamide J. From building block 4.78, the Stemona alkaloid 
()-sessilifoliamide J was accomplished in twelve steps with an overall yield of 7.7%. 
The synthesis features the Corey lactonization reaction and a highly diastereoselective 
α-methylation reaction to build the spiro-lactone moiety. This work was published in J. 
Org. Chem. 2013, 78, 35–41. 
Key words：SmI2，aza-hemiacetals，N,S-actels，Michael addition，polyhydroxylated 
pyrrolizidine alkaloids，hyacinthacine A2，uniflorine A，one-pot reactions，DIBAL-H, 


















Ac acetyl/ 乙酰基 
ACCN 1,1’-Azobis(cyclohexane-1-carbonitrile/ 偶氮二环己基甲腈 
AIBN azodiisobutyronitrile/ 偶氮二异丁睛 
Allyl propylene/ 烯丙基 
Bn benzyl/ 苄基 
















4-N, N-dimethylaminopyridine/ 4-N, N-二甲氨基吡啶 
Dimethyldioxirane/ 过氧丙酮 
Dimethoxylethane/ 二甲氧基乙烷 
N,N-dimethylformamide/ N, N-二甲基甲酰胺 
dimethyl sufide/ 二甲硫醚 
DMSO dimethylsulfoxide/ 二甲基亚砜 





2-Iodoxybenzoic acid/ 2-碘酰基苯甲酸 
bis(trimethylsilyl)amide pottassium/ 六甲基二硅基氨基钾 
lithium aluminum hydride/ 氢化铝锂 
lithium diisopropylamide/二异丙基氨基锂 
LHMDS bis(trimethylsilyl)amide lithium/ 六甲基二硅基氨基锂 
mCPBA 3-Chloroperoxybenzoic acid/ 间氯过氧苯甲酸 
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